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COMPLETE SPECIFICATION 



Tobacco Sheet Material, Method of and Apparatus for making the same 



We. American Machim- & Fousdrv 
COMPAKY, a Corporation organized and cxisi- 
under the laws of the Siaie of New 
Jersey, Dnilcd States of America, located at 
5 511. FiElh. Avenue. New Yort City, State of 
N&w York. United States of America, do 
hereby declare the invention, for which we 
prav thai 4i patent may be grunted to us, and 
the'method by which it is to be performed, 
10 to be particularly described in and by the 
following siaiement:— 

Tills invemion relates lo improved tobacco 
sheets, fil^n?. webs, strips and filaments, and 
to improved methods of producing the same. 
15 The manufaciui-cr of tobacco products 
Pcn<:rally buys tobacco in the form of whole 
leaves removed from the tobacco plant by 
ihe fanner. In processing this tobacco, the 
siem is frequently first removed and then 
20 further processing proceeds as desired. In 
ihe case of d oigarette manufiicturer, this 
processing inchide^s a^ein^. blending, casing, 
cutting the strip, which is the tobacco leaf 
' portion or portions remaining after removal 
25 of the stem, into shreds and ihen drying, 
cooling and screening the shredded tobacco, 
followed by packaging. In all these opera- 
tions, which involve much handling of the 
tobacco, waste fines and dust are formed. At 
30 the present time these waste materials, stems, 
aeld scrap (farm dam^tged leaver), fines and 
dust have essentially no value to the tobacco 
manufacturer, and are sold to manufaciuicrs 
of fertilizers, insecticide, etc, at a fraction 
35 of a cent per pound. Much of this waste 
tobacco material is of good quality from a 
smoking standpoint. Indeed il' is believed 
that this waste tobacco material contains a 
disprOpoiiionaicly high percentage of the 
40 very best quality smoking tobacco, since the 
latter comprises the thinnest, lightest, most 
friable leaves which would most readily 
break: up imo fine particles and dust on 
handling- These high quality fines are use- 
45 less now nnlv becau se_Qrtheir physical form. 



A technique for processing this good tobacco 
into a form which would render it usable m 
smokin'^ articles without essential change m 
its smokine characteristics would therefore 
be aiiractive to a lobacco manufacturer 50 
because it would increase the yield, and of 
course reduce manufacturing costs. 

It has been suggested previously that 
tobacco sheets and films be made by wet _ 
milling a mixture; of tobacco In water to form 
therefrom a slurry which can be converted, 
as by any well-known casting ami drying 
miithod. into continuous self-supportmg pro- 
ducts (that is, products which can be handled 
like nataral leaf tobacco), sach as sliects and 60 
films. * 

Other attempts to solve the problem of 
forming a satisfactory tobacco sheet tuaterial 
could- be cited, such as by forming, tobacco 
paper usini well-known paper-making tech- 65 
niques. However, despite these attempts, 
little success has been achieved, and to our 
knowledge, none of these processas has ever 
been used commercially. 

The present invention constitutes a solu- 70 
tion lo the problem of convertinc; tobacco 
materials into weibs, films, sheets or filaments 
which can be used in the same manner as 
natural leaf tobacco in tobacco products such - 
as cigarettes, cigars and the like. Fitos and 75 
webs, strips, sh'cets and filaments, made in 
accordance with our Invention, arc elastic, 
flexibles tough, self-supporting aii<l contim^ 
ous, and possess dry and- wet strengths com- 
parable to that of natural leaves or pieces of 80 
tobacco, and in general rccaiu substantially 
all natural characteristics and pr<:<pertics of 
tobacco, including color, aroma, and taste on 
smoking_ This is necessarily trutt, since in 
accordance with our invention, tl\e natural 85 
tobacco raw material is never subjected to 
any radical treatment, but is merely dry 
ground. The dry ground panicles are 
adhered together itito the form of a sheet or 
strip in a novel manner according to the in- 90 
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vention by i Small proportion of a film- 
forming maierial, preferably a specially 
developed edible adhesive, which -has no dele- 
terious cffccL upon the uJtima.le consuincri;, 
6 and does nol cLan^e th& characteristic pro- 
perties of ihc tobacco thus processed. IL wilJ 
be evident, therefore, thai: th& invention altera 
ooly the physical forjti of tobacco used 
as the raw material. 

10 The re su king tobacco sheet oiateriai has a 
hi^ih ratio of sarface area to mass which 
causes it to bum mori^ coaipletely than 
natural tnhbcco nf ihe same^ lype would when 
used in smoking articles. This results in a 

15 smooth er» milder, less irritating smoke. 

Tlic clrjracierisiic jnildness of the smoke 
from tobacco sheets or strip made according 
to the: invention is especially significant when 
certain harsh, low grades of tobacco- are used. 

20 as the raw materiaL Thus, the invention 
enables a quaUty improvement in \ow ^ade 
tobacco- snfficicjit ta permit- the use of the 
tobaccD sheets or strip produced thereby in 
high qtjaliry smoldng articles. 

25 The strong, flexible nature of the reconsti- 
tuted tobacco sheet produced in accordance 
with the invention yields long sliredis^ when 
used in a ci^aceUe **blend", thus tcn/ding to 
Tuinimiic the quantity of objectionable 

30 "^shorts'' which fail out of the end of a 
cigarette Or gei onto a smoker's tongue* and 
which may" tend to cause non-uniform 
cigarettes. The invention, therefore^ contri- 
butes to decreased roanufacturing costs by 

35 simplifying plant operations, and by reducing 
the amouiic of good torbacco material which 
is presently discarded as waste prloiarily be- 
cause its physical form malcCiS it unusable in 
the blend'- In addition, the invention effects 

40 a quality improvejuent in cigarettes, since 
cigarettes containing shreds of tobacco- or 
strip made in accordance with, the invention, 
have less tendency to lose **shorts" from the 
ends than havo cigarettes containing only 

45 natural tobacco shreds. It has also been 
observed that cigarettes containing tobacco 
sheet or web material strip made in accord- 
ance: wiih the invention are milder, smoother 
■ and less irritating than standard blend 

50 cigarettes. It is believed that this results 
from the poly-paniculate structure of our 
novel strip which gives a very high ratio of 
surface to mass the extreme porosity, pro- 
viding ready ignition and more complete 

55 burning. If desired, whole leaf tobacco or 
tobacco strip may be used instead of tobacco 
fines and tobacco dust in forming our novel 
tobacco sheet or film material. 

It is an object of our invention to provide 

60 aa apparatus for an improved mefliod of 
making tobacco ^iheeis, strips, webs, films or 
filaments, whcreiji fine tobacco particles such 
as tobacco dust are adhered to- boih faces of 
a web of film-forming material aj^d form an 

65 integral part of the composite tobacco 



material produced. 

It is a further obje<rt of our invention to 
provide an apparatus far an improved 
method of -making self-supporting, continu- 
ous flexible tobacco shieis, w&bs and the like 70 
in which a Ia5'er of tobacco dusL is coated 
with a thin l<vyer of a fillui-forming material, 
ihe exposed surface O): which is also coated 
with tobacco dust tt> form a composite 
tobacco sheet material consisting primarily 75 
of tobacco dust. 

It is a further Object of the invention- to 
make it possible to convert certain types of 
tobacco which normally are unsuitable for 
handling and processing into smoldng articles 60 
by converting such -tcrbacco into thin, self- 
supporting, tOQ^, p'l^rous sheet forrn in 
which sAiQh tobacco iii small particle size Is 
adhered to toth surfnccs of a thin web of 
film-forming material lo form thereby a com- 85 
posite tcbacco sheet material consisting 
principally of tobacco 

It is a furtheo: object of the invention to 
produce novel smokm^ articles, such as 
cigarettes, containing as a part of the SO 
cigarette? tobacco fiUcr shredded tobacco 
sheet material or Sithp produced in accord- 
ance with the invention. Suc^ cigarettes are 
milder, smoother, and less irritating than 
standard blend cigarectes. This is believed 95 
to be due to the poly-]>artieulate structure of 
the tobacco sheet material or strip which 
gives a very high ratio of surface lo mass and 
extreme porosity, providing ready ignition 
and more complete burning. 100 

According to the present invent] oo there 
is provided a method of forming a self- 
supporting continuous composite tobacco 
sheet including dcpOi^iting a firgt layer of 
finely divided tobacco particles upon a film- 105 
forming surfacCv coatins the first layer of 
tobacco particles with a layer of fiJio-form- 
ing maleriat and depositing a second layer 
of finely divided tobacco particles upon the 
exposed wet surface- of the film-forming JIO 
ictatcrial to form the composite tobacco 
sheeL 

According to the jTesent invention there 
is also provided a self-supporting corutinuous 
composite tobact:o sht:ct produced according 115 
to the foregoing method comprising a central 
supporting Olm of a naturally adhesive film- 
forming material, which film is coated on 
both surfaces with, substantially uniform 
layers of fijiely divided tobacco particles 120 
adht;red thereto by tho naturaJ adhesive pro- 
perties of the fi]m> _ - -'- 

According to the present invention!- tliere is 
also provided apparatus for forming a self- 
supporting contijouoiif: composite tobacco 125 
sheet including a mo^'able fQm-forming sur- 
face first meaas for adhering a layer of 
finely divided tobaccc» partidefi to such sur- 
face, second means for applying a film of a 
film-forming material upan the tobacco par- 130 



29/03i2004 16:54 FAX +49 40 30974 444 



EISENFtlHR,SPEISER&PART. ^ Venable 



13013/062 



727,903 



tides adherincto ihe ani-formin^ surface, a 
dev.ce for applying a layer of fineb' U'Vidcd 
tobacco parficles upon ihe exposed wci sur- 
face of the layer of tilm-forniing material. 
Sand i i^rys^ for drying the coraposue layer 
to form the composUe self-suppoiuag lobacco 

^^In order that the invention may be clearly 
undersiocd reference will now be made to the 

10 uccompu-iyina dni\vings. i|t wh:ch Jiiuin 
ctnbodimcni and iv.o modifications of the in- 
veniion are iUusiraicd by way of example; 
Lind in which: . ^ c — 

Fic 1 a side elevation of a prefe-rrea 

15 form of uppiiraius according lO the present 
invcnlion, supporting or frami.ig meanb 

Fig- 2 is a sectional view taken on iinc ^ 

20 °^ Fig. 3* is a sectional view taken on line 
3—3 erf Fii:- 1; . i- 

Fi£. 4 is yn end elevation as seen from Un« 

'^^Fi"^^5^i5^a view showiti- diagrammatically 
25 a modified method of producing our novel 

lobacco sheet material: and _ 
Fi-- 6 is & view ahowjag diagrummatically 

a mZdmcd method of finishing our nav..! 

tobacco sheet material and prepanng it lot 
30 use 

Referring to ihe drawiDgs, Fig- 1 shows a 
preferred form of apparatus for forming the 
novel tobacco sheet material in accordance 
with ihe invemioii, and for carrying out the 
35 sLeps covering the preferred method of o\ir 
invention. Numeral 10 designates a device 
for forming, a welling solution 15 which )s 
applied lo "endless bell IZ, after which fine 
lobacco particles are substantially immedi- 
40 aiely applied thereto as by blowing the par- 
ades thereupon. It will be seen that the 
/euLing soltiiion 15 is a fluid whith can be 
applied to ihc belt 12 and which acts as a 
lemporaty holding agent for ihe tobacco 
45 dust applied to the bell 12- Any suitable 
mixing device may be used for forming wel- 
ling soluiion 13. 

A substantially uniforjia layer of fine 
lobacco particks such as tobacco dusl is 
50 adhered to bell 12. A method, which bas 
been found satisfactory foi adhering fine 
tobacco panicles to bedt 12 is to wet bell 12, 
as described above and set Out in grcaiec 
detail hereinafter, it has beea found that 
55 rhis technique insures iJiat fine tobacco par- 
ticles coated upon beli 12, will cling thereto 
and form a substantially uniform layer This 
is necessary in an apparatus such as sbown 
in Fig. I, whcrii? fine Eobacco particles arc 
60 deposited upon the exposed surface of the 
lower lap of belt 12. It is also highly desir- 
able in a case where a longer belt 12 is used 
and tine lObacco particles arc applied to the 
upper lap thereof. This is due to the fact 
g5 that if a loose layer of lobacco panicles were 



Ee removed from belt 13 and.he cc the 
desired results would be unobtainable, in 

i"o the preferred method of th. invcntioti. a 
substaniiauy uniform conunuous ••^y^'. ^.^''^ 
xobacco is adhered to belt and ve.-y sau.- 
factory results are secured. 

Solution 15 is pi-ped anto ^ container 14 
and is pumped or flows by gravity o a device 
2? of S^nitable design, which atom.zcs it and 80 
sDravs it «Pon belt 12 which is preferably 
S contfnuously. Device 20 in .he illus- 
irated embodimem travels back and forth 
relative to belt 12 in applying wdun^ 5^1"; 
tion 15 thereupon. If desireds a stationary 85 
spra-yins mechanism, provided with a 
pKirality of stationary spray head!, so di^ 
Eoscd I to apply a, substantially uniform 
coating of solution 15 on bell 12, could be^^ 

used. ,- 

When sprays are used a^; application 
mean£. ii may be desirable lo recover the 
sprav droplets which do not adhere to the 
belt 'surface. This may be done by a hood 
surrounding d&vice 20 and conncoted to a 95 
suitable air-droplci separaung desice t>> a 
5u liable conduit- 

In order to control the amount uf wetting 
solution 13 deposited on belt 12, .i suitable 
meiering device 13 of conventional design is 100 
employed. This may be a metering pump 
or tho combination of a flowmet:r with a 
control valve. Compressed 3ir, suppUe^ 
throudi conduit 22 in known nianncr to 
device 20, atomizes ihe sohition tor appU- lOo 
cation upon belt 12 in a uniform * in layer 
III order to secure uniform distr.bution ot 
wetting solmicn on beU 12, device 20. as 
before staledL mounted for movcnrieM back 
and forth across bolt 12- In the apparatus llO 
illustrated, the desired movemcni of device 
20 is eecured by means of an interrupted 
thread drive shaft 24 which engages with and 
drives carriage 26 suppo.rting device 20. Shaft _ 
24 is driven by a motor or oth'^r suitaWe HiJ 
source of power durinn the operation- of the 
appamtus. As shown in Fig- s])raying de^ 
vice 20 is located beneath belt 12- Xbis 
arrangement makes it possible to use a 
shorter belt and conserve space. Obviously, no 
if desired, belt 12 could be longer, and wet- 
ing solution 15 could be applied to the upper 
lap thereof instead of the lower lap, as 
shown, and the same results obtiimcd. 

Wetting solution 15 is principally a wat^ 125 
solution and its use is designed prima njy to 
provide a wetted surface to wh;ch a layer 
of tobacco will cling until it is covered with 



a layer of a suitable film-formmr, substance, 
referred to hereinafter in detail. Solution 15, 130 
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as used herein, contains a small amouni of 
low viscosity carboxyiiiethylcdlulosc, to 
ossisi in bondino; tli& toba.cco particles lo the 
m^in sirensLh-giving film. This may be 
5 omtttcd if desired- The conceatralion of 
CMC (carboxymethylccllulose) used ^n solu- 
tion 15 preferably ranges between 0-5 per 
cent- and 1 J- per cent, by wedglU and the thick- 
ness of tht: film solution 15 applied pref^r- 
10 ably ranges between 3 and 10 mils. But 
other cQnccntrations and thicknesses can be 
ii5ed If desired, and in order lo aid solution 
15 in wetiins belt 12» a smail quantity of 
a -suitable deter^eat is used as an ingredic^T: 
15 of solution 15. On6 tenth of one per cent of 
*'Dreft'\ Registered Trade Mark, a synthetic 
delerseni, in the solution 15, has proven to 
be satisfactory. 

Belt 12 moves in the direction of arrow A- 
20 ft is supported upon dri-ving pulley o-r drum 
28 and driven puDey or drutri 30 on shafts 32, 
34, respectively, shaft 32 being driven con- 
tinuously from a motor or other suitable 
source of power and at a speed cominensurate 
25 with the proper practice of the invention. 
Following the application of solution 15 to 
belt 12, the belt ^^Qves to a tobacco-particles- 
applying zone where a device, d^ignared 
generally- 56, applies fine particles of tobacco 
30 to the v/eued portion of the surface of belt 
12, pine tobacco particle^ in quantity greater 
tlian that which will adhere to the wetted 
•surface of belt 12 is blown thereupon by an 
air blast nozzle 58 fed by a conduit 40 from 
35 a conventional type of dry material fccdms 
mechanism 42, Any conventional type of 
feeder raay be employed as long as it can- be 
used for the efficient and effective distribtx- 
Lion and applicadon of fine tobacco particles 
40 onto belt 12, Blower 41 connected to the 
operating conduit system of feeding niechan- 
- ism 42, forces air through chamber 44 where 
fine tobaoca particleSv fed by a screw con- 
veyor element fnot shown) in mechanism 42, 
45 is taken up and :$prayed or blown upon the 
wetted- portion of belt 12. It has been found 
that an air flow ranging between 3,300 and 
5,000 cubic feet per minute at the nozzle tip 
aives satisfactory results. An electric vibrator 
50 46- attached to the hopper 48 of feeding 
niechanisra 42, assists in the proper move- 
ment of fine tobacco parriclca to the feeding 
screw conveyor clement (not shown) in 
hopper 48. As the result of the operation of 
55 device 36, a substantially continuous or mi- 
brokeri layer of fine tobacco particles is 
deposited upon the werted portion of the sur- 
face of bell 12 whetre iL remains as the move- 
ment of belt 12 brings it to and passes it 
60 through the next operating station where a 
thin layer of ftlm-forming soludon is applied 
to the tobacco particles adhering to belt..l2. 

A large excess of tobacco particles is 
applied by nozzle 3S. Tobacco particles 
65 which do noi adhere to ibcll 12 are recovered 



bv a recovery system includm^ a hood 4p 
suiroundinz nozzlo 38 and a suction conduit 
49 connecied to a suitable tobacco-air 
separating unit, such as a convenuonal 
"Cyclone" Separator (not shown), or a bag 
filler. Particles recovered are reiorned to 
hopper 48 for re-use. As shown in Fig. 1, the 
noSe of unit 20 pref. drably is directed a\yay 
from tobacco panicles applying mechanism 
36 This ari*angc/meut insures that tobacco 
particles, issuing from nozzle 38, will be sub- 
stantially free of the danger of being coated 
by wetting solution }t] which migh^ render ii 
less suitable for recycling and rc-use. 

Spraying or .blo\vino; nozzle 38 may be one 
of the plurality of nozzles extendmg trans- 
versely across the path of travel of belt 12 
or a sin^e nozzle e^^tending eiuircly across 
the path of movement of beli 12. As showt) 
in the illustrated embodiment, however, it «^ 
consists of asingle noizie 3S attached to con- 
duit 40 and mouated on a carriage 50 sup- 
ported upon and moved back and forth rela^ 
Sve to belt 12 by iiitermpted thread shaft 
53 of conventional drsign. See Fig. 2. The 
ends of shaft 53 are supported in beanngs in 
side frames 6 aad S oE the machine. Attached 
to one end of shaft 53 is a pulley 57 on which 
runs a driving belt 59 runnmg on a driving 
puUey (not shown) driven by any suitable 
source of power, as :i- motor (not shown) or 
main drive shaft of the apparatus (not 
shown). Stabilizing rods 55, navinc theif 
ends attached to fraircs 6 and 8. pass through 
horizontal' parallel bores in carmge 50 and itiu . 
maintain the latter and nozzle 38 in proper 
operative position during its continuous 
travel back and forth relative to belt 12 while 
the apparatus is in operadon; -Taie -pomoiL. 
of belt 12 which is coated with tobacco par- 
tides next moves to a coating ione where a 
thin layer of suitable film-forming maxerial is- 
applied over the layer of tobacco. . - 

In. forming the novel tcconslituied tobacco 
sheet or web materisil described hereinabove, 1 
the 6hii*foiming material used in making the 
base web of our sheet or web material can 
be any film-forming material which possesses 
adequate strength :.md winch has natural 
adhesive qualities so that it retains the ui> 
tobacco particle's w-lL It is also essentim 
that a iilm-forming material be used which 
has adhesive qualities and which on stnokmg - 
tho final reconstitatftd tobacco sheet.or' web 
does not cause an unsadsfactory-raste, aroma izt> 
or harshness. Suitable filin-fonning maienals 
are water-soluble lialis' of carboxymethyl- 
ceUulose and- -tiarboxymethylhydroxyethyl- 
celinloser' or carboxymethylcellulosc and 
carboxymethylhydrcxyethylccUulose which 
ai'c respectively cellulose glycolic acid and 
cellulose hydroxy glycolic acid, the latter 
two being insoluble in water but which are 
capable of being formed into stable water 
dispearsions in a manner described and 130 
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Claimed in Briiish Paient No. 698948- 

These dispersions arc capable ot being c^isi 
Lo form a wet web. which when dn^^*. J^^' 
comes a self-supporting- waier-insolublc mm- 
5 The Terms ^CMC^ and "CMHEC; where 
used herein, mean the free acid forms of 
cellulosf *2lvcolic acid or carboxymcthyi- 
ccllulosc. Vnd cellulose hydroxy glycohc 
acid or curboAymethyl hydro.xyethyl ceiiu- 
10 lose. r«peciively- 

If desired, a cross linking ii^g^nt, such as 
olyoxal. may be added lo improve further 
the water resistance o[ the already water 
resisiani CMC- If desired, a hnmectant may 
15 be added lo the fUm-rorming dispersion. 

Tvpical dispersions can be p^parcd as 
follows: a 1/16 inch diamcier stream of a 
3 75 per cent hieh viscosity sodium carboxv-- 
mcihylcellulose solution in water is extruded 
20 into about twice its weight of 20 per cent 
sulphuric acid solution. The sodium carboxy- 
mcibvlccllulose solution forms threads 
which arc allowed to stand in the acid two 
hours lo complete the acid;ficaiion ol tlie 
25 sodium carboxymciliylccllulost!:- Ihe threads 
or reacted carboxymcihyl cellulose are then 
rc-movcd Erom che acid by means of a suit- 
able screen, elc The insoluble carboxy- 
methylcellulose is then washed with a stream 
' 30 of water uiUil the pH of a dispersion formea 
bv proccs-sins a sample of the carbox>Tn_cihyl- 
cellulose threads in a Warins Blendor is 2-4, 
A "Waring Blendor" is a very cnmmon type 
of bich speed mixing device II consists of 
35 a base havinor a verticaUy positioned motor 
with a shan 'extending upwardly therefrom, 
adapted \o be dciachubly coupled witli a 
driven shafi member rotaably mounted m the 
base of a dass receptacle. Attached lo the 
40 driven shaft and located within and proxi- 
mate the bottom of the glass receptacle are 
several knives or mixing members. The 
motor rotates these knives ut from 15-17 
thousand r.p.m. in order to efTect mixing and 
45 blending- At this point, the washins: may be 
discontinued. The carboxymcthylccHiilose, 
which is now in the form of senu-sohd, long, 
Sclatinoui strands, is then sround In a 
colloid mill, Warrng Blendor or similar 
50 device to produce a fine di&persion of 
carboxymeihylcellulose in water. In general, 
we may use a technique similar to t'hat dis- 
closed in British Patent No. 698948. 
In forming satisfactory aqueous carboxy- 
55 methylccUulo&c dispersions, it is found that 
oood results are obtained when the concen- 
tration of the sodium salt of carboxy methyl- 
cellulose solution ranges between 2 and 8% 
by weight, and the final sulfuric acid conccn- 
GO trailon is betwt^en 5 and 25%- The time of 
acidi&caiion may vary over wide limits, 
may the washing time. The pH of the; final 
carboxymerhylccllulose dispersion may also 
vary from about 1-5 to 5-0. 
65 To make a dispersion suitable for coatinfrs. 



the concen trared carboxy met h ylce 11 u i 0-<ie 
prepared as described above, may -be diluted 
to the desired concentration by thti addition 
of water, and if desired, suitable quantities 
of a humectaP't, such as glycerine, can be 70 
added, and if desired, glyocal may itlso be 
added. ^ . 

The techniques described for forming 
aqueous dispersions of cellulose glycoiic acid 
are followed in making aqueous disf^ersioiu: 
of carboxymethyl hydroxyftthyl cellulose 
which for otJr purpose has characteristics 
similar lo t^iose of cellulose glycoiic acid. A 
satisfactory dispersion of acid c:irbGxy- 
mcThvlhydroxycihyl cellulose for use in 80 
forming films, web, sheets and thz iiice, was 
made as follows; The sodium salt of c ^iboxy^ 
moihvlhydroxyethyl cellulose was dissolved 
in water lo form a tfiick paste. The paste 
was extruded through a 1/16 inch diameter »5 
orifice huo 20% sulphuric acid and was per- 
mitted 10 staad in the acid for tiwc* hours. 
The hardened spaghetti-like thread.^ of the 
insoluble acid form of carboxymethyl 
hvdroxyethyl cellulose were removnd from 90 
ihe acid, drained and washjed with running 
water for twenty minutes. The washed 
[breads were then dispersed in a manner 
similar to I'hat described above to form an 
aqueous dispersion. . 95 

The amount of film-forming material 
applied depends on the physical strength 
desired in ll\e final sheet or siTLp. It has been 
found that when an amount of dispersion 
cqulvalcm to 0.8 ^ram CMC per square foot 100 
of sheet is used, the dry breaking strength 
of ihL* final sheet is aboui 700 grams per mch 
of width. In this sheet the film-forromg solu^ 
lion 51 was applied in an amount s-uch that 
the sheet contained 0.15 cram per square i05 
foot of law viscosity CMC. This fheet was 
adequately strong to pass through the same 
process and the processing cqjipmcnt used 
for natural leaf tobacco without any signifi- 
cant mechanical degradation, Obyiously^ if 110 
srcater or less strength is required, the 
amount of film-forming material may be 
adjusted to abtain the desired strength. 

The dispersion, designated generality 5U is 
contained in a suitable container having ii5 
a conduit 54 connected to tube 55 of a meter;- 
iuE pump 56, the rotor of which (not shown) 
is driven by a belt 5S from a suitable source 
of power such as a motor (not shtwnl- Belt 
58 runi on pulley 60 attached to rotor shaft 120 
62 Any conventional t>x>c of metering 
pump may be used so long as n constant 
quantity of dispersion is forced rhiough con- 
duit 64 to and through nozzdc 66 of applynig 
device 70. Compr^JSsed air supplied through 125 
conduit 64' to device 70 atomizes to the solu- 
tion for application in a imiforra thin layer. 
The pamp shown diagrammaxicaily m Fig- 
1 may be similar in construction and opera- 
tion to That illustrared in United Stites Patent 130 
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No. l»843,042, and includes a roior {not 
shown) supporilng a plurality of squeeze 
rollers (not shown) which progressively 
squeeze -tube 55 and thus pump metered 
SquanLities of dispersion 61 to nozzle 66- 
Applying device 70 iEcIudes a carriage 68 
supporting noz^k 66- Carriage 68, which 
may be similar in construction a7i4 operation 
to carriage 26, is mouated on interruptcd- 
10 thread rotary sliafi 69 suitably sapported m 
side frames 6 and 8 of the machine for roovc- 
jnenL back and forlih above belt 12, in order 
That filiu-forming awerial may be sprayed 
bv nozzle 66 upon ihe layer of tobacco par- 
15 tides iidheriiiz and cHngiEg to the wetting 
soluiion 15 of belt 12. If desired, a hood 
(nOT shDwo), similar lo that used m connec- 
tion \vith spraying device 20, may be pro- 
vided for recovering sprayed dispersion 51 
20 not actually forming the film covering the 
layer of tobacco particles, 

VoUowins the application of the thin layer 
of fLLm-fonning material 51. and while it is 
SiiU wet, belt 12 mav&& the wet layer into a 
25 rohacco-particle-applying zone _ where _ a 
tobacco-particle depositing device, desig- 
nated generally 72, such as a travelling blow- 
ing no2Zle 74, applies a heavy coating of fine 
lobacco particles to the w&t exposed adhesive 
30 surface of the layer of film-forming material 
51. Excess tobacco pajtides arc caught by 
hood 76, attached to -the^ machine frame by 
brackets 71, and conducted by a suitable suc- 
tion systt^m including a conduit 78 to the 
35 tobacco -separator referred to hereinabove for 
re-use- It will be' noted that hood 76 
provided with a transverse slot SO through 
which nozzle 74 -projects into tobacco dust 
applying posiiion to belt 12 and along which 
40 ii travels as it_tnoves back and forth across 
bek 12. The desired movement of carriage 
75, which supports nozzle 74 in the illustrated 
embodiment, is secured -by an interrupted 
thread driven shaft 77 of conventional design 
45 driven frojn a suitabl^^ source of power con- 
tinuously during the operation of the 
Tiiachinfr. Tobacco particles are- fed by a 
vibratory feeder, designated generally 82, 
which is vibrated in known manner during 
50 the operation of the machine by a motar~S4. 
attached rhereto. Tobacco fed £rom feeder 
72 is delivered into chute S6 whence it is 
conducted into bio wear 8S of suitable con^ 
venlional design, and forced with air 
SS delivered by blower 58 through conduit 73 
and laozzlc 74 and cnto the wet exposed sur- 
face of the layer of naaterial 51, as stated 
above. 

Belt 12 preferably is provided with a 
60 smooth polished impermeable surface. Bel: 
12, as used herein, is made of metal and for 
that reason is subject to expansion and con- 
traction during its passage through dryer 90 
which removes moisture from the composite 
65 wsb carried thereby. 



It has been fouud that unless ihc dunen- 
sions of. bck 12 at certain stages of the dry- 
ing process are controlled, undesirable checks 
and cracks may be farmed in the web vV. 
It is believed that these checks and cracks 70 
occur when belt 12, carrying an already 
solidified web W, is allowed to continue to 
rise in tempcramre, thus expanding the belt. 
Since the solidified web W adheres firmly to 
tbe belt and cannot stretch appreciably be- 75 
fore cracking, cxpan5:ion of belt 12 could 
cause the observed cracks. 

Since web W is normally solidified and set 
before it is completely dry, belt 12, carrying 
web W, normally is' exposed to heat after SO 
solidification of the wib takc5 place, in order 
to conipJete the drying;. This heating expands 
the belt and could cause checks and cracks. 
It has been found thiit if The belt is heated 
before it enters the portion of dryer 90 where 85 
the web W has been solidified, the aforemen* 
lioned clieclcs and ci-adcs are substantially 
prevented. Thcarefore, in order to insure that 
the composite tohaccii- sheet matcarial web W 
will be sabstahtially fiee of checks and cracks 90 
which would be -undfiairable, means are pro- 
vided for heating bcli 12 in ojrder to expand 
it relative. to the adjatient tobacco layer prior 
to its reaching the point jn diycr 90 where 
solidiJicaiion of web W occurs. As shown in 95 
Fig. 1, dryeir 90 -may be divided into several 
zones irt which dificjent conditions of tem- 
perature, air velocity and humidity may exist. 
In addition, individual control of tempera- 
ture and/or velocity" may" bo provided for lOO 
the spaces faced respectively by the top and 
bottom of the belt in each zone. Thus, by 
adjusting the ratb of beat transfer to the 
side? of the belt not ^x)vered by web W and 
by adjusting temperature and/or air velocity, 105 
the temperature of the belt may be Controlled 
thus enabling the pieveniion of checks and 
cracks in web W a^ explained above. Any 
suitable conventional type of control valve 
may be used for securing tlie proper heal nO 
transfer required lo each zone 1, Ii and III 
and controlling this independently in each 
zone. * A suitable v^dve, indicated generally 
at 91, is a thermaLly actuated valve, the 
degree of opening oC which is controlled by 115 
-the tcmperJLtme of the air passiDg through 
the exhaast ducts of each dryer zone. la the 
case of a gas-fired dryer valves 91 control 
the quantity of gas being burned in each 
zone, 120 

If desicedv the belt may be pre-heated in 
order to expand it by a heating element suit- 
ably mounted on the frame of the aiachine. 
Heating element 111), which may be of any 
suitable conventionid desi^, extends trans- 125 
vcrsely across belt 12, as indicated in Fig. U 
and when heat is ge aerated therein, the heat 
results in &xpansioa of belt 12 such that 
cracks and checks in web W are prevented, 
as stated above, 130 
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When hcaimg ckmeni UO is provided ihc 
amoun; of hcai transfer lo the bcli Usdf in 
drver 90 may be less than when elemeu; \iv 
IS not' provided since th^ desired expansion 
5 of belt 12 has already been cffecica by 
elemcm 1 10. On the other hand, under 50me 
conditions, it may prove desirable lo iigiui 
he:il belt 12 lo injure iii proper expansion 
before it reaches the point in dryer 90 where 
JO web W is solidified. , , nn 

Located between hood 72 i^iid dryer 90 
alon- the priih of travel of bck 12, are flex- 
ible blades SL preferably formed- of -tubbcr 
or ihin llexiblc steel, which bear against the 
15 upper surface of bell 12. The positions of 
ihe inner edge of each of Qiese blades SI 
determine the width of the final weh W sinCii 
these blades scrape off and remove the edge 
portions of the web- In this manner the 
20 width of the web passing mto dryer VU is 
maintained subsiami^lly constant. 

Bbdes 81 are mounted on brackets S3 
adiustably secured in slots in brackets 85 
saitablv attached lo the side frame 6 and ii 
25 of ihc machine. The position of each blade 
81 can be adjusted us desired by loosening 
win- nuis 87, moving brackets 83 inwardly 
or outwardly, and then tightcnins the wing 
nuis in ihe desired adjusted position 
30 Upon emergence of the portion of belt 1. 
which carries wcb W from dryer 90, it moves 
beneath a brushing unit designated generally 
120 which Includes a rapidly rotated brusb 
122 mounted on a continuously driven shatt 
35 P4 suitably joarnalled for rotation in the 
side frames of the macbinc 6. S, and' driven 
in any desired maner by a motor or othEr 
soarcc of power (not shown). Unit 120 also 
includes a hood 126 supported in any desired 
40 manner by the side frames of th& machine 
and extending transversely across belt 12. 
Hood 126 prefErably has mutually upwardly 
lapcred sides, and ^nds (not shown), and has 
connected thereto, as indicaLed in tig. U a 
45 suciion conduit 128 connected tO the above 
referred lo lobacco-air separator, such that 
loose tobacco particles, bushed from the 
top surface of web are conducted from 
hood 126 through conduit 128 and returned 
50 for re-u5e. . - , , , 

After the bras'hing operation just des- 
cribed, bell 12 moves web W through a 
moistening device designated generally J40. 
This device can be employed for the sole 
65 purpose of applying moisture, as by spraying 
water, upon the exposed surface of the 
brushed composite web W. or, as shown in 
Fie. 1 i^ can perform the dual function of 
rchumidifyiag and applying a suitable dye 
GO to the CAposcd surface of the Web in order 
thai the resulting web product may smi the 
color reQuiremcnts of the man^ufacturer who 
is -to use the product. In the embodiment 
selected for purposes of illustration device 
65 140 consists of two sets of spray nozzles, 142 



and 144 proieciing downwardly jroni con- 
duits 148. 146 respeciively extend u^g .ram. 
verNelv ot belt 12. The ends ofconduiis 146 
and 148 are suitably supported ^"L^jf f ^^'^^^^^ 
6 and 8 of the machine Fj^. 2 Condai.-. 146 
and 148 are connected by o Y unit 150 lo a 
mixing valve 160. A condutt 162 coimecti 
valve "160 to a source of supply of water 1 6.. 
A conduit 164 connects valve loO to a <.ouree 
of supply of dy^ 165. Conduit 162 l; pro- 75 
vided with ^ metering device 1 66, an n con- 
duit 164 is provided with a mctenng device 
167 In this maimer, the metered quantities 

of water and dye flowing f^o^^ <^^"^^^'Y^'^ 
16^ and 165 respecLively tlKough valve 160 ao 
to"conduiis 146 and 148 carv be concrolled 
as desired by proper mampulation of jnixms 
valve 160- The flow of dye to nozzles 1 M and 
144 may be stopped completely. Ihc- same 
15 true with rcspec: to water flo win it from 
container 163- As shown in Fig. ^J'^^J^l 
of water or dye to nozzles 142 and 144 
effected by gravity. Obviously if dcsirod, ttus 
could be accomplished by a punip. A com- 
pressed air conduit 168 operativcly connected flO 
to valve 160 provides compressed an" tor 
atomizing the miKture of water and dye or 
water or dye alone, depending upon the Huid 
flowiii- inia "T^ unit 150 from containers 
163 and 165, or 163 or 165 alone, as the case 95 
may be. Compressed air i.s furnished to con- 
duit \68 from aivy suitable conv..'nuoiial 
source of supply (not shown). 

Under some conditions, iHe degree of dry^ _ 
inz accomplished in aryer 90 can 'oe con- 100 
trolled such thai web W can be Teuioved 
from bck 12 without remoistemng by device 
140 Under these condinons. device 14U 
may be used to apply dye only; onf dye is 
not required, device 140 may be clinainatedlOS 

^^The^moistcned composite tobacco Sheet or 
web material W is removed froitj belt 12 by 
means of a conventional type of doctor bJaOc 
180. The composite tobacco sheet matenai iiu 
web W after b^^ins; removed from this surface 
of belt 12, is moved therefrom onto an end- 
less conveyor designaied generally )90- As 
shown in Fig. 1. located betweeA the delivery 
end of bell 12 and the receiving end of con- llo 
veyor 190, is a dye applying devii^e desig- 
nated generally 182 which consi-Mts of a 
carriaec 1S4 mounted for movement ^bacK 
and foirth relative to the undersurface Oi web 
W a$ the latter moves onto conveyor 190. 120 
This movement is ellecied by means of an 
interrupted threaded shaft 186 similar in 
cuastruGiion. and operation to shaf.is 5d and 
77. which during die operation of the 
machine is driven continuously sc^ that so 
long as web W is being dehverea J:rom belt 
12. spraying device 1^2 applies dye to the 
under-surface of web W. Of cohtsc. if it 
is net desired to apply dye to ihe under-sur- 
face of web W, the rotation of shaft 186 is 130 
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prcvcnled by suitable meaii5 (not ^hawn). 
and hence ilie raovcmcnl of -carriage 1S4 is 
also prevented. In order lo provide for this 
operation, jneiins, such as a valve (noi shown) 
5 are provided for prcvenilins the flow of dyt 
and compressed iiir to nozzle 188- Dye is 
conducted to nozzk 188 through flexible 
conduit 1 89 from a source of supply* sucli as 
coinainer 163 and a suitable metering device. 

10 similar in construction and operation to 
metering device 167. Compressed air for 
ato-mizins purposes is conducted to nozzle 
188 by means of flexible conduit 191 from 
any suitable conveniional source of supply 

IB (not shown). Suitable boods (not shown) 
may bs provided for use with devices 140 
and 182 for recovering dye spray droplets, 
ihercby preventing possible wasttj of the 
relatively e^tpz^nsive dye. The uuder'surfacc 

20 of the web W may if desired be moistened 
only instead of dyed, or may be moistened 
tind also dyed. 

Conveyor 190 preferably comprises an 
endless travelling bek 192 formed of canviis 

25 or like materiaL^Beli 192 runs on drums 194 
and 196. Drum 194 is attached to driving 
shaft 19S u^hich is driven in fttty desired 
manner as by a motor or from the main shaft 
of the machine. Shaft 198 is rotatably sup- 

30 ported in bciirings (not shown) in side frames 
6 and 8 of the machine. Drum 196 is 
mounted On a driven shaft 200 also rotatably 
supported in side.ixames 6 and 8 of the 
machine. Belt 192 catrfes-nioistened web W 

35 through a dryer 202 of suitable conveniional 
design in which, as the web passes there- 
through, raoisture is removed until, as the 
web leaves the diycr, the desired moismre . 
content is present in the Web. This may be 

40 from 10 to 15% moisture by weight. 
Obviously the dryer may be so adjusted in 
known manner as to control the amount of 
mojsiure contained in web W as it leaves the 
dryer and is delivered by conveyor 190 to a 

45 roller 204 mounted on a contiauously driven 
shaft 206. As web W is fed positively and 
continuously from continuously moving 
conveyor 190. it passes beneath a rotating 
brush 208 supponed by a continuously 

50 driven shaft 210. Shafts 206 and 210 aro 
also rotatably supported in side frames 6 and 
8 of the machine. Shaft 206 is driven by a 
pulley 207 on which runs a driving belt 209 
running on a driving pulley (not shawn) 

55 driven from any suinblc fiource of power. 
Brush 20S perforois the function of removing 
from the surface of the composite tobacco 
sheet material web W any loose particles of 
tobacco dust which may be present therein. 

60 Ttiesc are receive-d within a hood 212, which 
is attached to side frames 6 and 8 of the 
machine in any suitable manner, A stjction 
conduit 214 connected to the air-tobacco 
scparaior above referred to delivers all ro- 
G5 claimed Tobacco <iu.<:t to a suitable receptacle 



for re-use. 

After being brtished. web W is passed bc- 
rween a coniinuonsly driven roller 216 
mounted on a continuously ciriven shaft 218 
and a coacting, rotati^ig brush 220 attacbed 70 
to continuously driven shaft 222. Shaft 218 
is driven, by a pulley ;»17 by a belt 219 run- 
ning on a suitably driven driving pulley (not 
shown). Brush 2-20 i;. enclosed in a suciion 
hood 224 similar in construciion lo Iiood 212, 7o 
and by means of a auction -cOnduiT 226- 10052 
tobacco- Is removed from the under- surf ace 
of wob W and con-iuctcd to the above- 
referred- to receptacle (not sho^vn) for re-use. 
If desired, finished w^b W having substan- 60 
tially uniform layers of finely divided tobacco 
adhering to the surfaties of the film-forming 
maierial may be rolled into reels for further 
processiDg. It is pre! erred, however, to cut 
it to a desired 5i2e since this enables it to be So 
handled more readily and packed for ship- 
ment or for immediate use in a plant, such 
as a cigareite factory. As indicated in Figs- 
1 and 4. a gang of equally spaced rotary 
Joiives desiffnated gcniirally 229 may be used 90 
for cumins web W lon:niudinally in the direc- 
tion of its travel. Gang of knives 229, 
shown in- Fig* 4, is made up of five Icnivcs 
230 secured to continuously rotating shaft 
232 journalled for rotation in side frames 95 
6 and 8 and driven hy means of a pulley 234 
and belt 235 from a laotor or other suitable 
source of power such as the main drive shaft 
of the machine (not sliown). Obviously more 
or less Icnivcs 230 could be used, depending 100 
upon the width of stiips desired. Increasing 
the number of knives 230 and closely spacing 
them, web W cnn bo cut into filamenis or 
shreds. Knives 230 <:oaci: with Erooves in.a.._ 
metal roller 238. Roller 238 js JiKwrnted on 105 
a shaft 240 journalled in side frames 6 arjd 
8 and driven in a manner similar to shaft 
232. Strips of web; are further cut. into 
pieces P» such as shown in Fig. 4, by means 
of a rotary cutter coasistiag of a transverse 110 
blade 242 mounted c^^ a roller 244 secured 
to Shaft 246 having a pulley 24S gn which 
runs a belt 250 driven- from a suitable source 
of power (not showji)- A ledger blade 252 
carried by roller 254 on continuously rotated 115 
sl\aft 256 operative iy supported in side 
frames 6 and 8 an<L driven in a manner 
similar lo that of shal 1 246, coacta with blade 
242 to cut the pieces which fall into a "suit- 
able rcccptaclfc (nc^t si lown). Since there may 120 
be a loosening of tobacco particles at the 
lines of cut as the result of ihe cutting opera- 
Lions of knives 230 and 242, and it is desir- 
able to reclaim ^uch tobacco particle:; for 
further uSc^ it is preferred to provide a Sue- 125 
tion reclaiming device indicated generally 
260 ha vine a suction conduit 262 operatively 
associated therewith, which conduit conducts 
the tobacco dust lo tlie tobacco-air separator 
for separation and ;3torase. As shown in 130 
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shfei or web maierial P dropping from mechanism iirai ,,^„_^ <„r^^c<t of the 



I^nsverse cutring blade 242 P".^ b<.lwecn 
a plale 264 and suction rcclaimuis device 
5 260 whicH has a low suction such ibat ca<^h 
sheet or piece P is frw to continue l^ f^llU 
but tobacco panicles arc sucked off itid 
collected for re-use in ihe manner stated. 



'iTr^o.zz.rt;^^^ ^^^c. of the 

fayer of film-forming material, and excess 
fuantitv of tobacco particles is recoveced for 70 
?e-usc ' The resulting composite web con- 
sisting of -d bottom layer of r w 
an intermediate th.n_ layer of A-i^ ; 



In some \^a^^^r i*- ; — . - , J . J ^ 

10 underside of web W before It is dyed in order 
to avoid uneven dyeing of ihe «nd«3ide and 
thereby insure uniform coloring thereof, f ig. 
6 illus'traies diagt^Liflmalically the steps in_ 
volved and suitable apparatus which can be 
15 used in carrying out ih«e steps In F g 6^ 
180 indicates a doctor blade which «X«°vcj 
. web W from belt 12, whereupon web W 
moves through a dryer 201 similar in con- 
strucUon and opcrauon to dryer 202 shown 
20 in fS^ 1. The underside of web W is then 
bri^htd by a brush 220'. dye is app jcd by 
an applyine device, desigJiaied generally ) 8^, 
describid herein above and *^web^s then 
passed through dryer 202- Dried wcb w 
25 upon emerging from dryer 202. is «ioved 
through slitting and cutting device 229, and 
an? loose flue tobacco particles are removed 
by device 260 shown in Fig. 1- The finished 
sheet material is then padced, or processed 
30 directly into smoking arucles such as 

"^'^U believed that the description and opera- 
tion of the apparatus shown in Figs. ) to 4 in- 
clusive, will make dear the manner in which 
35 a preferred method of ^Ouaxi^^ O^ix nOVfA 
tobacco sheet or web material is effected. Fife. 
5 shows a modified form of method for pro- 
ducing our novel tobacco sheet or 
Ltedal. In general, the modified tnethod is 
40 essentially the same as that described in con- 
neclion with the apparatus shown in Figs 
1 to 4 and is set forth iis follows: Rcferrmfi 
to Fig. 5. a film-fotmins surface sinidar m 
construction and operation to bell 12. dis- 
45 closed In Fig- 1. is wetted as at 350 with a 
wetting solution similar to solution 15 "sei 
Zl the prrferred method. Fine tobacco 
panicles are then applied in excess quantity 
by a suitable blowing device indicated at 
50 352, which device may be similar m conslruc- 
tion and operation to that shown in FigS- 1 
and 2. The excess tobacco particles are 



,r re-use in the manner stated. an in^ermeuid ^, ^"^^ l';^ i^y^r of tobacco 



particles, is then dried as at 360 as 
of the film-forming. surface being passea 
fhroush a suitable dryer such as <I'y"jO ' 
qhow^ in Fi- 1- The steps employed sub- 
sequent to drying opwation axe the same 
as^sec forth ia connection 
tion of the preferred method J^^?,i^;^;^^,'"- 
tobacco sheet or web material is thei cut to 
size and cither packed for shipment t.) a pro- 
cessing plant, or used directly in the forira- 
"on of smoking articles. . If the ma^ial is S5 
to be used in the formation of agai'ettes it 
is shredded In any suitable mamier and 
admixed with shredded cigarette tobacco, or 
caft be admixed in sheet or slnp <9"^^r'^:„„ 
cisarattc tobacco strip, which mature is 90 
shredded before being formed into c'Sarcttes. 

In view oE SecUon 9. sub-scction. (1) of t e 
patents Act. 1949, we direct a««°^<";,^.^^'* 
specification and claims of our Application 
No- 25857/50- ^ 
We are aware of the Tobacco Act 1842 
(5 and 6 Vict. Cap 93) and we make no 
claim to use of this invention in 
tion of any of the provisions of that Act. We 
do however expressly make clamv to any 100 
use of the invention, which may 
contravention of said Act and >^ "clt may 
hereinafter become legal as a resul o mod - 
lication or repeal of said Act as ol the date 
such use becomes legal. 

What wc claim is: ' 
) A method of forming a self-supporting 
continuous composite tobacco sheet mclud- 
[ng dSo^tine a'^first layer of finely divided 
tSitcco pariides upon a fita-formmg sar- 110 
facrcoating the firVt layer of tobacco par- 
ticles with i layer of lilm-formmi. tnatenal 
and depositing a second layer of finely 
divided tobacco parades upon tte ci^osed 
wet surface of the fllm-rormms material to 
form the composite tobacco sheet. _ 
2. A method according to C aim I, iti 



.cccss tobacco particles are .7 . " ™ ^^toba^^^ 

^e^vered in the manner described above for ^J^^f jf^^fo™ and the film-foiming layer 
The film-forming surface is then "^ ^' ^ f ™^ the tobacco layet^. 



55 moved to a drylns^devke «>f'f ^^f^^" 
FiE where the laver of tobacco clinging 
to the film-forming surface is dned. A tbm 
layer of fiUii-ferming matenal, such as fiLu- 
formins; solurion 51 desCTitoed in the pre- 

eOferrcdWhod above referred to, is then 
aoDlied in a uniform thin layer as at 356 by 
spraying devic. such as device 70. over the 
dried layer of tobacco particles pn the fflm- 
formins surface. As in the preferred method 

65 described hereinabove, a large quantity ot 



intially umtorra aua ini- — .-o — ;/ 

is Thin in comparison to the tobacco layet^. 120 

3 A method according to oaim l or z. 
in which the aim-forming surface is smooth. 

A A method according to Claim 1, i or 5, 
in which excess and loose lobacoo partidfts 
kre removed from either face or both laces 125 

of the sheet- „ a \^ 

5 A method according to C.laam 4. in 
which the removal of the excesi and loose 
tobacco particles is effected by lirusbms. 

6 A metliod according to Clnm 4 or 5, 130 
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ia which ihc tobactro panicles thus removed 
are recovered for subsequent use. 

7. A method according to any of Claims 
1 to 6, in which the composite tobacco sheet 
5 h dried. 

8- A method according to Claim 7, in its 
appendancy to Claim 4, 5 or 6 in- which the 
excess and loose tobacco particles arc 
removed after the co^poiite sheet -is dried. 

aO 9. a method according tcr Claim 7 or 
ia which the fiLm-forming surface is ex- 
panded' relative to the first layer of tobacco 
particles prior to the drying ot the co-mpo^ 
site ijheet whereby to prevent cracking of 

1^ the composite sheet. 

10. A method according to Claim 9. in 
which th& film-forming surface is expanded 
prior to the application of the film-forming 
material to tJic first layer of tobacco particles! 
^t) 11. A method according to- Claim 7, 8, -9 
or 10. including adjusting the humidity of 
tlie resulting com.positc sheet to a moisture 
content between, ten per cent and fifteen per 
cent. 

25 12. A method according to any of Claims 
7 to 10, in<;luding dnoisteniug cither or both 
of the two layers of tobacco particles after 
drying the composite sheet. 

13. A method according to Claim 12 or 
c*t> according to any of Claims 7 to 10, including 

dyeing either or both of the two layers of 
tobacco particles after drying the com^posite 
sheet. 

14. A method according to Qaim 12 or to 
Oaim 13 in its appendancy to Qaim 12, 
including redrying the composite sheet after 
the moistening step to reduce the moisture 
content to a predeterjnLoed percentage by 
weight of the composite sheet. 

A method according to any oif Claims 
1 to 14 in which a dispersion of ccllulosic 
glycolic acid is formed and the dispersion is 
applied to the first layer of tobacco particles 
in order to form the film-foiming material 
^5 16. A method according to any of Claims 
1 to 14 in which the film-fonnmg material 
is cellulose glycolic acid. 

17, A method according to any of Claims 
1 to 14 in which the film-fomiing material 

50 is a water-soluble salt of cellolose glycofic 
acid- 

18. A method according to any of Claims 
1 to 14 in ftrhich tiic film-forming material 
IS carboxymcthyl hydroxyethyl cellulose, 

5$ 19. A method according to any of Claims 
1 to 14 in which the film-forming material 
is a water-soluble salt of cellulose hydroxy 
glycolic acid. 

20, A method according to any of Claims 
60 1 to 19 in which the first layer of tobacco 

panicles is adhesively secured to the film , 
forming surface. 

21. A method according to any of Claims 
I to 19 in which the film-forming surface is 

6i> wetted before the first layer of tobacco par- 



liclcs are deposited thereon, 

22. A method according lo any of Claims 
1 to 21 in which the composite sheet is cut 
into sheets or filament;, 

23. A tobacco sheet material product pro- 70 
duccd by the method according to any one 
of the preceding clainrii. 

24. A self-supporting conlinoous compo- 
site tobacco sheet produced by the method of 
CJaim 1 comprising a central supporting 75 
film of a naturally iidhesive fihn-forming 
material, which fihn i?. coated on both sur- 
faces with substantially uniform layers of 
finely divided tobacco pEirticIes ,^dhered 
thereto by the natural adhesive properties of SO 
Ihci film. 

25. A composite -she :;t according to Claim 
24 in which the film-forming material is ihia 
and flexible. 

26. Apparatus for fcrnxing a self-support- S5 
ing continuous composite lobacco sheet 
including a -movable &lm-fonning surface, 
first means for adhering a layer of finely 
divided tobacco particles to such surface, 
second means for applying a film of a film- 90 
forming material upon- the tobacco particles 
adhering lo the film-fonning surface, a device 
for applying a layer of Hncly divided tobacco 
particles "Upon the expo;:t;d wet surface of the 
layer of film-forming material, and a diyer 95 
for drying the composiie layer to form the 
composite self-supporting tobacco sheet. 

27. Apparatus accuriling ro Claim 26 in 
which the first means locjude means for 
applying a wetting solution upon successive 100 
portions of the movable surface. 

28. Apparatus acconling to Claim 27 in ' 
which the meanis for iipplying the welting 
solution include a spra/ing device, 

29. Apparatus acconling to Claim 28 in 105 
which means are provided which are associ« 
ated with the sprayLag device for recovering 
spray droplets for rc-usi*. 

30. Apparatus accoiuling to Claim 2S or 
-29 in which the spraying device includes a HO 
Spray nozzle, and supports are provided for 
moving such nozzle for application of the 
wetting solution in a direction transversely 

to Lhc movement of the film-forming surface, 

31. Apparatus according xo any of Qaims 115 
26 to 30 in which, the lirst means include a 
device adapted to a])p]y finely divided 
tobaoco particles m a continuous substanti- 
ally unUonn. layer. 

32. Apparatus according to Claim 31 in 120 
its appendancy to Claim 23, 29 or 30, includ- 
ing a hood surrounding the tobacco apply- 
ing device for prevenliTig wetting of the 
tobacco particles beang ajjpiicd by such device 

to The surface by the \;'ctling solution dis- 125 
charged by the spraying device. 

33. Apparatus according to any of Claims 
26 to 32 in which ih:i dryer includes a 
plurality ol drying zonc^s, the first zone of 
which applies heat to the underside of 'the 130 
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surface whereby the film-forming surface is 
expanded prior to the passage of the film 
bea-ring ponions of the surface through Ihc 
remaining zones xo prevent cracking of Ihe 
5 composiie sheet as such porlions of Lhc sur- 
face move thxOusJ) the remainirii^ zonea. 

34. Appar^itus according lo Claim 33 in 
which mean?; arc provided in each dcyjni! 
zone for independcnUy conUoUing the rate of 

10 heat transfer 10 both sides of the fiiin-foiming 
surface, whereby ibc temperature of the film- 
forming surface at any point in the dryer 
can be controlled lo prevent cracking of the 
composite shed as such portions of the sur- 

15 fate move through the remaining zones, 

35. Apparatus according to any of Claims 
26 Lo 34 in which llie second means is adapted 
to apply a film of film-forming materia] which 

15 thin compared lo the tobacco layer 
20 adhered to the surface, 

36. Apparatus according; to any of Claims 

16 to 35 in which ihe lilm-forming surface 
is endless. 

37. Apparatus according to any of Claims 
25 26 to 36 in which means are provided for 

heating and expanding the surface prior to 
the movement of the portions of the surface 
to which finely divided tobacco particles have 
been adhered into the range af operation of 
30 rhc second means. 

38. Apparatus according to any of Qaiuis 
26 to 37 in which means arc provided for 
dyeing the layer of tobacco applied to the 
film-forming material. 

35 39, Apparatus according lo any of Claims 
26 to 37 in which means arc provided for 
moistening the layer of tobucco applied to 
vhe film-rorming material. 

40. Apparatus according to any of Claims 

40 26 to 39 in which means are provided for 
removing the composite sheet from the film- 
forming surface and means are provided for 
dycinglhe layer of tobacco initially adhered 
to lhc surface, 

45 41- Apparatus accordins to. any of Oaims 
26 to 40 in which means are provided for 
removing the composite sheet from the film- 
forming surface and means are provided for 
moisteniog the layer of tobacco initially 

50 adhered to the surface. 

42. Apparatus according lo Claim 38 to 
40 in which the dyeing means include a 
spraying unii. 

43. Apparaius according lo Claim 39 or 
55 41 in which the moi-Stcnins means include a 

sprayinji. unit. 

44. Apparatus according lo any of Claims 
40 lo 43 in which means are provided for 
reducing the moisture content in the cpmpo- 

60 site sheet to between 10 per cenr. and 15 per 
cent, after such sheet is moistened or dyed, 
as the case may be. 

45- Apparatus according to Claim 44 in 
which the moisture reducing means include a 

65 further drier. 



46. Apparatus according to any of Claims 
26 CO 45 in which brushing means are pro- 
vided- for brushina; cither face or both faces 
of ihe composite sheet at a staiion or stations 
respectively along the path of travel of the 70 
composite sheet. , 

47. Apparatus according to Claim 46 in 
which means arc provided which are associ- 
ated with the brusiiing means for recovermg 
the tobacco particles bru-shcd from the sur- 75 
face of Ihe composite sheci by the brushing 
means. . 

48. Apparatus according to any of Claams 
26 to 46 including means for recovering free 
excess fine paaicfes of tobacco. ^ SO 

49. Apparatus according to Claim 43 in 
which the recovering means are suction 
opera ted- 

50. Apparatus according to any of Qaims 
26 to 47 in' which catting means are provided 85 
for cutting the composite sheet into ;beets. 

51. Apparatus according to Claim 50 in 
which the cutting mcaos include knives for 
cutting the advancing portion of the com- 
posite sheet lonaitudinally. and a knife for 90 
cutting the loiLgimdinaliy slit composite sheet 
transversely into sheets. 

52. Apparatus according to Claim 51 in 
which the knives for cutting the COft^pOSite 
sheet longitudinally are rotatable and are 95 
arranged closely spaced on a. shaft \vhexeby 

to cut the composite sheet into a ]>lurarity 
of narrow endless strips - 

53. Apparatus according lo ClairTi 50, 51 

or 52 in which means are provided- for TOO 
recovering fine tobacco particles separated 
from the ^composite shect^during the cutting 
process. 

54. Apparatus according to any oJ* Claims 

26 to 53 in which means are provided for 1^5 
removing the comp>osiLe sheer from the film- 
forming" surface after the sheet leives the 
dryer. 

55. Apparatus according to Clahn 26 in 
which the means for adhering the layer of 110 
finely divided tobacco particles to the film- 
forming surface secure ihe tobacco particle^ 

to the'surface temporarily by mear^ of an 
adhesive. 

56. Apparatus according to any of Oaims 11 S 
47. 48, A9 or 53 in which tlie tobacco recover- 
ing means include a hood and a suction coa- 
duii for conveying loose iobacco out of such 
hood. 

57. A Self-supporting continuous compo- 120^ 
site tobacco sheet when made by apparatus 
according to any of Claims 26 to 56, 

5?. A "self-supporting continuous compo- 
site tobacco shceL substantially as herein- 
before described wiili reference to (lui acconv 1^ 
panying drawings. 

59. Apparatus for forming self support- 
ing continuous composite tobacco sheet 
substantially as hereinbefore descrif^ed with 
re-fercnce to the accompanying dra\ zings. 130 
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60, A method of forming a self-supporting 
continxious cgmposit^ tobacco sheet substau' 
tially ii^ hereinbefore described with refer- 
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